Effects of in vitro culture of mouse fetal gonads on subsequent ovarian development in vivo and oocyte maturation in vitro.
Under organ culture, female fetal gonads in mice cannot develop beyond the preantral follicle stage unless the follicles are individually isolated and cultured again. In this study, we investigated the effect of in vitro culture of female fetal gonads before transplantation on subsequent in vivo development. The gonads derived from female fetuses 12.5 days postcoitum were organ-cultured for 0, 7 and 14 days, and then were grafted underneath the kidney capsules of severe combined immunodeficient mice and recovered at 21, 14 and 7 days post-transplantation, respectively. The histological analysis of the grafts showed that the in vitro culture of the fetal gonads restricted follicular development to the antral follicle stage post-transplantation. In the grafts cultured for 14 days, particularly, no antral follicle was observed. However, the oocytes in these follicles had grown to around 65 microm in diameter and had competence to resume meiosis in vitro. When the fetal gonads were grafted after culture for 7 and 14 days, 13.0% and 6.8% of the oocytes progressed to the metaphase II stage, respectively. These data showed significant differences (P < 0.05) in comparison with the control group (25.3%). Our results indicate that the in vitro culture of female fetal gonads before transplantation affects the subsequent in vivo development of both follicular cells and oocytes, and in vitro oocyte maturation. However, this effect seems to be more severe in terms of follicular development when compared with oocyte growth and maturation.